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(54) Method of manufacturing semiconductor devices and a reain molding machine therefor 


(57) The method ol nvnut-ict jr rtg molded semicon- 
ductor devices usps h trctr.nc, rrwhmo including an up- 
per die (20) a"K3 « lower die i2U n one of which are 
formed a plurality o* cavities i2S\ c*ch positioned to re- 
ceive therein at Kmm one semiconductor device to be 
molded. The mctnod composes the steps of covering 
inner faces of the cnvitics (26 nnd a parting face of one 


of the dies (20,21 ), which contacts a substrate (12) car- 
rying the semiconductor devices (10). with release film 
(40). which is easily peelable from the dies (20.21 ) and 
from the resin (34a) used for molding, clamping the sub- 
strate (12) between the dies (20,21) t filling the cavities 
(26) with resin (34a), and forming the semiconductor de- 
vices by cutting the molded substrate (12). 





Description 

[0001] The present invention relates to a method of 
manufacturing semiconductor devices anda resin mold- 
ing machine for said method. 
[0002] A conventional method of manufacturing sem- 
iconductor devices will be explained with reference to 
Fig. 24. A plurality of semiconductor chips 10 are met- 
rically arranged on a substrate 12 at regular separa- 
tions. The substrate 12 is molded with resin 14. After the 
resin 1 4 is solidified, the semiconductor chips 10 are re- 
spectively separated by cutting the resin 1 4 and the sub- 
strate 12 with a dicing cutter or a laser means, so that 
pieces of the semiconductor devices can be manufac- 
tured. 

[0003] In the conventional method, a large number of 
semiconductor chips 10 can be arranged in the sub- 
strate 12 with high density, so that small semiconductor 
devices can be efficiently manufactured and manufac- 
turing cost can be effectively reduced. 
[0004] However, the conventional method, in which 
one side face of the substrate 12, on which the semi- 
conductor devices 10 are arranged, is molded and the 
substrate 12 is cut to form the pieces of the semicon- 
ductor devices, has following disadvantages. In the 
case of cutting the substrate 12 with the dicing cutter, a 
dicing blade of the dicing cutter is apt to be damaged 
because the dicing blade cuts different materials, i.e., 
the substrate 1 2 and the solidified resin 1 4. Further, edg- 
es of the pieces of the semiconductor devices are apt 
to be broken and cracked. On the other hand, in the case 
of cutting with the laser means, it takes a long time to 
cut the substrate 12. 

[0005] If the semiconductor chips 10 are molded by 
potting resin 14, it takes a long time to solidify the resin 
14, so manufacturing efficiency is quite low. In the case 
of molding a transfer molding machine, wires are apt to 
be deformed by resin flow, so that bad products will be 
produced. Further, the molded substrate will be de- 
formed of curved because one side face of the substrate 
12 is wholly molded. 

[0006] The present invention has been invented to 
solve the disadvantages of the conventional methods. 
[0007] An object of the present invention is to provide 
a method of manufacturing semiconductor devices, 
which is capable of efficiently manufacturing semicon- 
ductor devices and preventing production of bad prod- 
ucts. 

[0008] Another object of the present invention is to 
provide A resin molding machine for executing the meth- 
od. 

[0009] To achieve the objects, the present invention 
has following basic structures. 

[0010] The method of manufacturing semiconductor 
devices in a molding machine including an upper die and 
a tower die, in one of which a plurality of cavities corre- 
sponding to resin-molded parts of the semiconductor 
devices are formed, 


comprises the steps of: 
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, covering inner faces of the cavities and a parting 
*~ face of one of the dlesi which contacts a substrate 

of the semiconductor devices, with release film. 

which is easily peelable from the dies and resin for 

molding; 

clamping the substrate with the dies; 
filling the resin in the cavities'; and : ^ v * 
forming the semiconductor devices by cutting the 
molded substrate. 

[0011] And, the method of manufacturing semicon- 
ductor devices in a molding machine including an upper 
die and a lower die, 

comprises the steps of: 

covering parts of parting faces of the dies, which 
are capable of clamping a semiconductor wafer, 
with release film, which is easily peelable from the 
dies and resin for molding; 
providing the resin onto one side face of the semi- 
conductor wafer; 

clamping the semiconductor wafer by the dies to- 
gether with the release film so as to mold the one 
side face of the semiconductor wafer: and 
forming the semiconductor devices by cutting the 
molded semiconductor wafer. 

[0012] The resin molding machine, 
comprises: 

an upper die and a lower die for clamping a member 
to be molded, which' includes a substrate on which 
semiconductor chips and/or circuit elements are 
mounted; 

a plurality of cavities being formed in one of the dies, 
the cavities being capable of accommodating the 
semiconductor chips and/or the circuit elements; 
a release film feeding mechanism for feeding re- 
tease film, which is easily peelable from the dies and 
resin for molding, so as to cover inner faces of the 
cavities and a parting face of one of the dies, which 
contacts the substrate; and 
a resin tilting mechanism for sending the resin from 
a pot to the cavities while the member to be molded 
is clamped by the dies together with the release film, 
whereby the semiconductor chips and/or the circuit 
elements are respectively molded with resin. 

[0013] The resin molding machine, 
comprises: 

an upper die and a lower die for clamping a member 
to be molded, which includes a substrate on which 
semiconductor chips and/or circuit elements are 
mounted; 

a plurality of cavities being formed in the lower die, 
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the cavities being capable of accommodating the 
semiconductor chips and/or the circuit.elements; * ;„t 

a release film feeding mechanism for feeding re- 
lease film, which is easily peelable from the dies and s 
resin for molding, so as to cover inner faces of the 
cavities and a parting face of the lower die, which 
contacts the substrate, . 4 • , . . 

wherein 'the^me^berto^be moldecTis clarrped by^. . 
the 1 dies together ^rVthejelease film and molded Tw t . 
with the resin which is supplied into a space en- 
closed with the release film. 

[0014] And, the resin molding machine for molding a 
whole one side face of a semiconductor wafer '5 
comprises: 

an upper die and a lower die for clamping a semi- 
conductor wafer; 

a molding section being formed in a parting face of 20 
one of the dies; and 

a release film feeding mechanism for feeding re- 
lease film, which is easily peelable from the dies and 
resin for molding, so as to cover the parting faces 
of the dies, 2s 
wherein the semiconductor wafer is clamped by the 
dies together with the release film and molded with 
the resin which is supplied into the molding section. 

[001S] In the method of the present invention, one 30 
side face of the substrate, on which a plurality of the 
semiconductor chips, or the semiconductor wafer can 
be easily and securely molded with resin. By using the 
release film, structures of the dies can be simple, no res- 
in flash is formed, and highly reliable semiconductor de- 3S 
vices can be manufactured. 

[0016] In the resign molding machine of the present 
invention, the resin-molded parts of the member to be 
molded can be easily and securely molded with resin. 
One side of the semiconductor wafer, etc. can be prop- 40 
erly molded. 

[0017] Embodiments of the present invention will now 
be described by way of examples and with reference to 
the accompanying drawings, in which: 

Fig. 1 is a sectional view of a resin molding machine 
of an embodiment of the present invention wherein 
a member to be molded is set therein; 
Fig. 2 is a sectional view of the resin molding ma- 
chine Wherein the member to be molded is clamped so 
and molded with resin; 

Fig. 3 is a perspective view of a lower die of the resin 
molding machine; 

Fig. 4 is a perspective view of the member molded 
with the resin; 55 
Fig. 5 is a sectional view of the resin molding ma- 
chine of another embodiment; 
Fig. 6 is a sectional view of the resin molding ma- 


chine of another embodiment; 
Fig. 7 Is a sectional view of the resin molding ma." ~ - 
chine of another embodiment;^ ' : ^- 
Fig. 8 is a perspective view of a member molded 
with resin; 

Fig. 9 is a perspective view of a lower die; 
Fig. 10 is a sectional view of a resin molding ma- 
chine in which a lower die is capable of moving up- - 
wardry tomold.with-resln;. > ^ ^ / 

Fig. 11 is a sectional view of a state In whicha mem- 
ber to be molded is molded with resin; 
Fig. 12 is a sectional view of a resin molding ma- 
chine in which a lower die is capable of moving up- 
wardly to mold with resin; 

Fig. 13 is an explanation view of a resin molding 
machine in which a lower die is capable of moving 
upwardly to mold with resin; 
Fig. 14 Is an explanation view of a resin molding 
machine in which a semiconductor wafer is molded; 
Fig. 15 is an enlarged sectional view of the semi- ' 
conductor wafer molded with resin; 
Fig. 16 is a plan view of an upper die of the resin 
molding machine; 

Fig. 1 7 is a plan view of a lower die of the resin mold- 
ing machine; 

Fig. 18 is an explanation view of a resin molding 
machine m which a semiconductor wafer is molded; 
Fig. 19A is a sectional view showing a clamper of 
the resin molding machine; 
Fig. 19B is a partial plan view of the clamper; 
Fig. 20 is an explanation view showing an inner 
structure of an upper die; 

Fig. 21 is a sectional view of cavities in which resin 
is filled; 

Fig. 22 is a sectional view showing runner paths; 
Fig. 23 is a plan view showing the runner paths; and 
Fig. 24 is a sectional view of a molded product, in 
which semiconductor chips are mounted on a sub- 
strate and molded with resin. 

[0018] Preferred embodiments of the present inven- 
tion will now be described in detail with reference to the 
accompanying drawings. 

[0019] A resin molding machine of an embodiment of 
the present invention will be explained with reference to 
Figs. 1 and 2. 

[0020] A plurality of semiconductor chips 10 are 
mounted on each member 16 to be molded. In each 
member 16, the semiconductor chips 10 are matricalty 
arranged, on a substrate 1 2. with regular separations. 
In the present embodiment, a plurality of multi-chip mod- 
ules, each of which includes a couple of semiconductor 
chips 10, are produced from the member 16 as semi- 
conductor devices. The method of the present embodi- 
ment can be, of course, applied to semiconductor de- 
vices, each of which includes one semiconductor chip 
10, three semiconductor chips 10 or more, or circuit el- 
ements, e.g., resistance. 



[0021] The members 1 6 are clamped by an upper die 
20 and lower dies 21 ,- and /esln is sent from a pot 24 to 
cavity spaces 26 to mold the members 16. The melted 
resin is pressurized by a plunger 22. 
[0022] In the present embodiment, cavities 26a are 
formed in the lower dies 21 , a side face of each member 
16, on which the semiconductor chips 10 are mounted, 
is headed downwardly, then the members 16 are set in 
the lower dies 21. Note that, in the case of forming the 
cavities in the upper die 20, the side faces of the mem- 
bers 16, on which the semiconductor chips 10 are 
mounted, is headed upward. 

[0023] A perspective view of the lower die 21 is shown 
in Fig. 3. The cavities 26a of the lower die 21 are ar- 
ranged to correspond to the arrangement of the semi- 
conductor chips 10 in the substrate 12. The adjacent 
cavities 26a are divided by parting sections 28. In the 
present embodiment, the parting sections 28 are formed 
like a latticework to divide the rectangular cavities 26a. 
Upper faces ol the parting sections 28 are located at the 
same level, and they act as parts of a parting face of the 
die. 

[0024] Runner paths 30 respectively communicate 
the adjacent cavity spaces 26 Each runner path 30 is 
formod by partially cutting tho parting section 28, so that 
the adjacent cavity spaces 26 can bo communicated via 
the runner path 30 In tho prosont ombodiment, three 
cavities 26a aro sornlty arranged m the longitudinal di- 
rection of the di^ and thry *ro communicated by the 
runner paths 30 

[0025] Fig i is the socton«i view in which the tower 
dies 21 are cut a pUno passing tho runner paths 30. 
[0026] In tho prosont embodiment, the menbers 16 
are clamped by tho upper d»o 20 and the lower dies 21. 
The characteristic poor is trvnt the parting faces of the 
lower dies 21 . which ncludo twor faces of the cavities 
26a, are covered wi:h rokvisc Ukr\ 40, so that no resin 
directly contacts tho parting laces while resin molding is 
executed. The rooaso ti»rr 4C has enough heat-resisti- 
bility against heat genoratod from the dies and is easily 
peelable from tho dios For example, the release film 40 
may be made from PTFE. ETFE, PET, FER etc.. The 
release film 40 should havo enough flexibility and ex- 
tensibility so as to oasiiy deform along inner faces of the 
molding sections, eg- tho cavttics 26a. Further, the re- 
lease film 40 shoulc bo easily poctable from solidified 
resin. 

[0027] In the present embedment the tower dies 21 
are respectively located on each side of the pot 24. Fig. 
1 mainly shows one lower die 21 Of course, the lower 
die 21 may be located on only one side of the pot 24. 
Size of the lower dies 21 and number of the cavities 26a 
of each lower dio 21 may bo dosigned according to the 
members 16, etc.. 

[0028] In Fig. 1 , the dies are opened, and the release 
film 40 is set to cover the lower dies 21 and the pot 24. 
As shown in the drawing the release film 40 covers an 
inner circumferential face of the pot 24 and the whole 
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parting facet of the lower dies 21^ ^" ^ " * 
[0029] *The releaseW40 Vf^toWol^ 
parting faces, and the feeding action Is synchronized ^ 
with the molding action/ The" release film 40 may be ' 
merely mounted on the parting faces of the dies, pref- 
erably the release film 40 is fixed on and along the inner 
faces of the cavities 26a by sucking air through inner 
bottom faces of the cavities 26a. Air is sucked through 
air sucking holes' 32 to fix the release film 40/the air r '' 
sucking holes 32 are formed like, for example, slits and 
opened in the inner bottom faces of the* cavities 26a. 
The air sucking holes 32 are communicated to an air 
mechanism for sucking air. 

[0030] Since the release film 40 has enough flexibility, 
the release film 40 can be easily deformed and fixed 
along the inner faces of the cavities 26a by sucking air 
through the air sucking holes 32. With this action, the 
cavity spaces 26 for accommodating the semiconductor 
chips 10 can be formed. 

[0031] In the pot 24 loo. air is sucked through the pot 
24, the release film 40 is fixed on the inner circumferen- 
tial face of the pot 24 and an upper end face of the plung- 
er 22. 

[0032] To fix the release film 40 in the pot 24, air paths 
may be formed between the inner circumferential face 
of the pot 24 and an outer circumferential face of the 
plunger 22, and the air can be downwardly sucked 
therethrough. And, air sucking grooves may be vertically 
formed in the outer circumferential face of the plunger 
22. and the air can be sucked therethrough. Since the 
inner faces of the pot 24 are covered with the release 
film 40, no resin will be stuck onto the inner faces of the 
pot 24. 

[0033] After the release film 40 is fixed on the parting 
face of the lower dies 21 and the inner faces of the pot 
24 by air suction, a resin tablet 34 is supplied into the 
pot 24 and the members 16 are set in prescribed posi- 
tions in the lower dies 21 . The resin supplied into the pot 
24 may be not only the resin tablet but also resin pellets, 
resin powders, liquid resin, sheet-formed resin, jelly- 
formed resin, etc.. And, the resin may be thermosetting 
resin and thermoplastic resin. 
[0034] Next, the members 16 are clamped between 
the upper die 20 and the lower dies 21, and the resin 
34a, which is melted in the pot 24, is pressurized and 
sent by the plunger 22 so that the cavity spaces 26 are 
filled with the resin 34a. Fig. 2 shows the state in which 
the cavity spaces 26 are filled with the resin 34a. Firstly, 
the cavity space 26 which is the nearest to the pot 24 is 
filled with the resin 34a, then further cavity spaces 26 
are filled in order. Each runner path 30 mutually, com- 
municates the adjacent cavity spaces 26 and acts as a 
resin path to fill the cavity spaces 26 with the resin 34a. 
After the resin 34a is sent from the pot 24 to all the cavity 
spaces 26, resin pressure is kept to solidify the resin 
34a. 

[0035] After the resin 34a is solidified, the dies are 
opened, and the molded products are taken from the 
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lower dies 21. The molded products may be taken out 
by the steps of: taking out the molded products, together 
with the release film 40, from the dies; and removing the 
release film 40 from the molded products, or by the steps 
of removing the release film from the molded products 
tn the dies: and separately taking out the molded prod- 
ucts and the release film 40 from the dies. 
[0036] ,The molded member (product) is shown in Fig. 
4 A plurality of rectangular resin-molded sections 36 are 
metrically arranged on the substrate 1 2 with regular sep- 
h rat tons No resin is stuck between the adjacent resin- 
moidod sections 36, so that the surface of the substrate 
12 is partially exposed therebetween. Resin pieces 30a 
were solidified in the runner paths 30 and stuck to the 
substrate 12. 

(0037] The semiconductor devices are completed by 
dividing the substrate 12 along the resin-molded sec- 
tions 36 In Fig. 4. lines A-A are dividing lines in the lon- 
gcudmai direction of the substrate 12; lines B-B are di- 
viding lines perpendicular lo the dividing lines A-A In 
tho pioducts molded by the resin molding machine of 
tho present embodiment, the solidified resin pieces 30a 
are partially left in the runner paths 30. but the surface 
ol the substrate is partially exposed between the adja- 
cent rcsin-moldod sections 36 so that piocos of the sem- 
iconductor devices can be easily gained by cutting the 
substrate 12 along the dividing lines. 
[0038] Since the semiconductor devices are separat- 
ed by cutting the substrate 12 only, a blade of a dicing 
cutter is not damaged and the semiconductor devices 
can be easily separated. To easily cut the substrate 12 
by the dicing cutter, slit holes may be formed along the 
dividing lines except the portions in which the runner 
paths 30 are formed. 

[0039] Further, notches, which corresponds to the di- 
viding lines, may be formed in the substrate 12. In this 
case the substrate 12 is broken along lines including 
the notches so as to separate the semiconductor devic- 
es 

[0040] By employing the release film 40, the members 
16 to be molded can be securely clamped and property 
molded. If the substrate 12 is made of a plastic, thick- 
ness of the substrate 12 is partially different. But. the 
ditlerence of the thickness can be absorbed by the re- 
lease film 40. so that the substrate 12 can be securely 
molded without forming resin flash on the surface there- 
of. 

[0041 ] In the conventional resin molding machine, the 
molded products are ejected by ejector pins while the 
dies are opened. By employing the release film 40, the 
molded products can be ejected from the dies without 
ejector pins. Namely, no ejector pins are assembled in 
the dios. so that structures of the dies can be simpler. 
[0042] By covering the inner faces of the molding sec- 
tions, e. g. , the cavities, with the release film 40, the resin 
34a can smoothly flow on inner faces of the cavities 26a, 
so that the cavity spaces 26 can be easily filled with the 
resin 34 and the substrates can be securely molded 
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without forming voids m the resin^oWed^sectiom,36.^ n 
^ Since the resin 34a can^imoothly fiowft the ca^sfMc^ 0 ^; 
1 es 26, semiconductor devices' having thin resin^ided* 

sections 36. whose thickness 'is. for example, 0^1 mm. 

can be manufactured easily. 

[0043] In the conventional resin molding machine, the 
resin, which is capable of smoothly flowing in the cavity 
spaces 26 and easily peetable from the dies, is selected. ' . 
- In the present embodiment, since the releaw fflm;4b W ^ 
■- employed, the resin does r^'dir^l/eonta^tAVilj^ 
so that the resin may be selected on the basis of char- 
acteristics of filling the cavity spaces 26 and electric 
characteristics Of the semiconductor devices only. 
[0044] The release film 40 may be used as shown in 
Fig. 5. Two sheets of the release film 40 respectively 
cover the parting faces of the upper die 20 and the lower 
die 21 . And, the pot 24 may be faced to the substrate of 
the member 16. 

[0045] Further, as shown in Fig. 6. concave sections 
20a, whose depth is equal to the thickness of the mem- 
ber 1 6 to be molded, may be formed in the upper die 20 
so as to accommodate the members 16 respectively 
therein, 

[0046] In the present embodiment, the runner paths 
30 are formed in the parting sections 28 of the lower dies 
21. To leave no solidified resin pieces, which have been 
solidified in the runner paths 30, on the substrate 1 2, the 
dies shown in Fig. 7 may be employed. 
[0047] In the dies shown in Fig. 7, the parting sections 
28a divide the rectangular cavities 26a as welt as the 
parting sections 28 of the lower die 21 shown in Fig. 3. 
But, the parting sections 28a of Fig. 7 are parting plates, 
which can be moved in the vertical direction. The parting 
plates 28a are supported by a supporting plate 38, which 
is moved in the vertical direction. 
[0048] In Fig. 7, the members 16 are clamped by the 
upper die 20 and the lower dies 21 together with the re- 
lease film 40, and the resin 34a is sent from the pot 24 
to the cavity spaces 26. Since upper end faces of the 
parting plates 28a are separated from the bottom face 
of the substrate 1 2 so as to form the resin paths 31 , 
which mutually communicate the adjacent cavity spaces 
26, when the cavity spaces 26 are filled with the resin 
34a, all the cavity spaces 26 can be filled with the resin 
34a. Upon filling all the cavity spaces 26 with the resin 
34a, the supporting plate 38 is moved upward until the 
upper end faces of the parting plates 28a contact the 
bottom lace of the substrate 12, so that each cavity 
space 26 can be perfectly divided. 
[0049] With this manner, no resin pieces are left in the 
resin paths 31 , each of which is formed on the bottom 
face of the substrate 1 2 and communicates the adjacent 
cavity spaces 26, after completing the molding action, 
so that the molded product whose resin-molded sec- 
tions 36 are perfectly separated on the substrate 1 2 can 
be produced as shown in Fig. 8. Since the resin-molded 
sections 36 are perfectly separated, the pieces of the 
semiconductor devices can be easily produced by cut- 
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ting the substrate 12. ' 

t 0060 ^™® R artil ?0 /Rta«w,28aJi^moved in vertical 
holes bored in the lower dies 21, so the release film 40 
can be fixed on and along the inner laces of the cavities 
26a by sucking air through the vertical holes. Therefore, 
no air sucking holes are separately required. 
[0051] In the above described embodiments, the cav- 
ities 26a are formed in the lower dies 21, but the meth- 
ods can be applied to the resin molding machine in 
which the cavities 26a are formed in the upper die 20. 
In the case of forming the cavities 26a in the upper die 
20, the resin paths for mutually communicating the cav- 
ity spaces 26 are formed in the upper die 20. 
[0052] A molding die in which the cavities 26a are per- 
fectly divided by the parting sections 28 is shown in Fig. 
9. In the above described embodiments, the adjacent 
cavity spaces 26 are mutually communicated by forming 
the runner paths 30 in the parting sections 28 or moving 
the parting plates 28a downward. The member to be 
molded can be molded by the die 21 shown in Fig. 9, in 
which the cavities 26a are divided by the fixed parting 
sections 26 which have no runner paths 30. 
[0053] Fig. 10 shows another embodiment in which 
the lower die 21 has fixed parting sections 28 having no 
runner paths 30 and the restn is liquid resin. A lower 
base 42 guides an open-close movement of the lower 
die 21 . A supporting rod 44 is connected to a driving 
mechanism (not shown) for moving the lower die 21 in 
the open-close direction. For example, the driving 
mechanism has a bail bearing screw for moving the sup- 
porting rod 44. and a motor for rotating the ball bearing 
screw, so that the lower die 21 can be linearly moved in 
the open-close direction. 

[0054] As shown in Fig. 10, the open-close direction 
of the lower die 21 is slightly inclined with respect to the 
vertical line VL, the liquid resin 50 is supplied in a state 
that the release film 40 is not fixed onto the molding sec- 
tions of the lower die 21 by air suction, then the member 
16 to be molded is clamped and molded. Note that, an 
angle 9 shown in Fig. 10 is an inclination angle of the 
dies with respect to the vertical line VL 
[0055] The release film 40 is fed when the dies are 
opened, and edges of the release film 40 are supported 
by the lower base 42, then the liquid resin 50 having 
prescribed volume is supplied onto the release film 40. 
Fig. 1 0 shows a state of clamping edges of the member 
16 by the upper die 20 and the lower base 42. The re- 
lease film 40 is slackened, and the liquid resin 50 is gath- 
ered on the release film 40. Since the dies are inclined, 
the liquid 1 resin 50 is gathered aside to the left side of a 
center line CL. 

[0056] The liquid resin 50 has enough volume to fully 
fill all the cavities formed in the lower dies 21. 
[0057] In Fig. 10, the lower die 21 is located at the 
lower end position. The liquid resin 50 is pressed up- 
ward, together with the release film 40, by the upward 
movement of the lower die 21 . Since the dies are in- 
clined, firstly the lowest cavity space 26 is filled with the 
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liquid resin 50 then higher cavity spaces 26 are filled in 
order - ... ■ < :v > u> - J .^e rv*v>,%. 
[0058] A state that the lower die 21 is located at the 
upper end position and the member 16 is clamped by 
the upper die 20 and the lower die 21 is shown In Fig. 
1 1 . All the cavity spaces 26 are covered with the release 
film 40 and filled with the liquid resin 50. The member 
1 6 is molded by solidifying the liquid resin 50 in the state 
of clamping the member 16 by the upperdie 20 and the 1 * 
lower die 21. Heaters 46 heat the upper die 20 and the 
lower die 21. 

[0059] The lower die 21 has the parting sections 28, 
which are formed like a latticework, but the dies are in- 
clined and the liquid resin 50 is introduced into the cavity 
spaces 26, from the lowest cavity space to the higher 
cavity spaces in order, so that all the cavity spaces 26 
can be filled with the liquid resin 50 without forming the 
runner paths 30 in the parting sections 28. Without form- 
ing the runner paths 30 in the parting sections 28, the 
independent resin-molded sections 36 can be formed' 
on the member 16 as shown in Fig. 8. 
[0060] In the case of employing the liquid resin 50, the 
volume of the liquid resin 50 is slightly greater than total 
volume of the cavity spaces 26 to be filled with the liquid 
resin 50. An overflow cavity 48, into which the liquid res- 
in 50 which has overflown is collected, is formed in a 
parting face of the lower base 42. The overflow cavity 
48 is formed in the parting face of the lower base 42 and 
located adjacent to the highest cavity of the lower die 
21 The cavity spaces are filled from the lowest cavity 
space to the higher ones, so the liquid resin 50 finally 
overflows from the highest cavity space and collected 
into the overflow cavity 48. 

[0061] Note that, a resin tablet may be used instead 
of the liquid resin 50. In this case, the molding action is 
executed by the steps of: supporting the release film 40 
by the lower base 42; supplying the resin tablet onto the 
release film 40; melting the resin tablet by the heat of 
the dies; and moving the tower die 21 upward. With this 
steps, the resin melted is gradually supplied into the cav- 
ity spaces, so that the member 16 is molded as well as 
the case of using the liquid resin 50. 
[0062] If the resin tablet which forms few voids is 
used, good resin-molded sections having few voids can 
be formed as well as the liquid resin 50. 
[0063] In the resin molding machines shown in Figs. 
10-12, the parting face of the lower die 21 is parallel to 
that of the upper die 20. For example, level difference 
between the lowest point of the parting face of the tower 
die 21 and the highest point thereof, which is caused by 
inclining the dies, is 0.05 mm, so the member 16 can be 
gradually clamped from the lowest edge to the highest 
edge. With this action, the air in the cavity spaces is eas- 
ily introduced out from the highest side, and the release 
film 40 is slightly pulled and extended toward the higher 
side when the release film 40 is clamped, so that no 
crease is formed in the release film 40. 
[0064] Another embodiment of the resin molding ma- 
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chine^whose dies. are.inclined and whose lower die 1*^x4 72 so as to vertically movelhe toweTdle^1?Wme x em. f 
moved upward and downward, is shown in Fig. 12. A^ v bodimente shown In Figs,l0.*l2, the 'tower dies2r"are- 

melting section 60. in which the resin tablet 34 is melted, inclined with respect to the vertical iineMn the present' 

is provided to the upper die 20 or the lower die 21 as a embodiment, the lower die 21 is moved In the vertical 

resin supplying section. The melted resin 34a. which s direction. The tower die 21 is fixed to the lower base 42 

has been melted in (he melting section 60, is supplied with a base block 74. and the tower base 42 is fixed to 

onto the release film 40. As shown in Fig. 1 2, the melting the movable platen 72. With this structure, the lower die 
section 60 is provided tojhe upper die 20 and has a* \ • 21 is moved by the movable platen 72. - •> " 

plate 62 for pressing the resin tablet 34 and a spring 64 r [0071] • Clampers 76 clamp outer edges bf the member^ 

for biasing the plate 62. The resin tablet 34 is pressed . »o 16. The clampers 76 are always biased toward the up- 

by the plate 62 and heated, so that the resin tablet 24 is per die 20 by springs 78 and capable of vertically moving 

melted. A symbol 66 stands for a heater. with respect to the movable platen 72. Note that, the 

[0065] The dies 20 and 21 are inclined as well as the clampers 76 may be biased by other means, e.g.. air 

former embodiment, so the melting section 60 is provid- cylinder units. In the case of employing the air cylinder 

ed to the higher side of the upper die 21 . The melted is units, upper end faces of the clampers 76 are coincided 

resin 34a. which has been melted in the melting section with inner bottom faces of the cavities 26 when the mem- 

60, is pressed and sent to an upper face of the release ber 1 6 is set in the lower die 21 . so that the member 1 6 

film 40 by the plate 62. A gate 68 introduces the resin can be set on a flatter surface. With this structure, es- 

34a from a base portion of the melting section 60 to the pecially in the case of molding large members, e.g., 

lower die 21. 20 semiconductor wafers, breaking the members 16 can 

[0066] The action of the resin molding machine will be be prevented, 

explained. The release film 40 and the member 1 6 to be [0072] There are provided a feeding roll 80a, which 

molded are set while the dies are opened, the resin tab- feeds the new release film 40, and a collecting roll 80b, 

let 34 is supplied into the melting section 60. then the which collects the used release film 40, in the resin 

upper die 20 and the lower base 42 are closed. Next, ss molding machine. The release film 40 is intermittently 

the dies are inclined as shown in Fig. 12 so as to supply fed from the feeding roll 80a to the lower die 21 and 

the melted resin 34a onto the release film 40. The melt- wound around the collecting roll 80b with the molding 

ed resin 34a may be supplied other ways instead of the steps of the machine. A feed roller 82 feeds the release 

melting section 60 of the upper die 20. For example ; the film 40; a collect roller 84 pulls the release film 40. 

resin tablet may be supplied into a pot. which is provided 30 [0073] Theaction of the resin molding machine will be 

in the lower die 21 . and the melted resin 34a is sent, by explained. 

a plunger, from the pot via the gate 63. Resin pellets and [0074] Firstly, the lower die 21 is located at the lowest 
liquid resin may be used instead of the resin tablet. The position, and the new release film 40 is fed onto the low- 
liquid resin may be tightly wrapped with plastic film and er die 21 . When the lower die 21 is located at the lowest 
formed like a tablet or a pencil. 3S position, the upper end (clamping) faces of the clampers 
[0067] In the present embodiment, the lower die 21 is 76 are upwardly projected from the parting face of the 
the movable die. and the member 16 is clamped by mov- lower die ^1 by the elasticity of the springs 78, The re- 
ing the lower die 21 upward. But functions of the dies lease film 40 covers over the upper end faces of the 
20 and 21 may be changed. For example, the upper die clampers 76 and is fixed thereon by sucking air through 
20 may be the movable die, the cavities 26a may be 40 air sucking holes 76a. which are respectively formed in 
formed in the upper die 20, and the semiconductor chips the clampers 76. 

1 0 of the member 1 6 may be headed upward to be mold- [0075] Next, air is sucked through air sucking holes, 

ed. In the present embodiment, the melted resin 34a is which are opened an inner bottom face of the lower die 

supplied into the cavity spaces 26 by the melting section 21 , so that a resin reservoir section, which is encased 

60 or the pot-plunger mechanism. The parting face of *s by the tower die 21 and the clampers 76. in the release 

the upper die 20 may be covered with the release film film 40. The liquid resin 50 is supplied into the resin res- 

40 too so as to execute the molding action without stick- ervoir section. 

ing the solidified resin onto the parting face of the upper [0076] A plurality of the semiconductor chips 1 0 are 

die mounted on a bottom face of the substrate 12 of the 

[0068] In the resin molding machines shown in Figs, so member 16. The member 16 is correctly set on the upper 

10-12, the plate-shaped lower die 21 , in which the cav- die 20 or the clampers 76 which have been covered with 

ities 26a are formed, is moved upward to mold the mem- the release film 40. 

ber 1 6 without pressurizing and sending the resin from [0077] After the member 1 6 is set, the movable platen 

the pot to the cavity spaces. 72 is moved upward so as to clamp the member 16 by 

[0069] Another embodiment, in which the lower die 21 ss the upper die 20. the clampers 76 and the lower die 21 . 

is capable of vertically moving, is shown in Fig. 13. When the movable platen 72 is moved upward, firstly 

[0070] In Fig. 13. the upper die 20 is fixed to a fixed the outer edges of the member 16 are clamped by the 

platen 70; the lower die 21 is fixed to a movable platen clampers 76 and the upper die 20. then the movable 
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platen 72 Is further moved upward, so that the member 
16 is clamped by the uppsir die 20 and the lower die 21 ^>v< 
Alter the movement of the clampers 76 are stopped, the r \ 
springs 76 are compressed while the lower die 21 is 
moved upward. 5 
[0078] Stoppers 86 and 87 define the highest position 
of the lower die 21. The lower die 21 is capable of up- 
wardly moving until end jaces of the stoppers 87 contact 
end (aces of the^toppere 86., Jhe stoppers 86 and 87 t nW ; ; 
are provided so as not to excessively clamp and cfem-- io 
ago the member 16 by the movable platen 72. 
[0079] In the state of clamping the outer edges of the 
member 16. wires, the semiconductor chips 10 and the 
substrate 12 are soaked into the liquid resin 50 in order 
by moving the lower die 21 upward. With soaking them 
into the liquid resin 50, the liquid resin 50 pushes the 
roloase turn 40 and fills the cavity spaces 26, so that the 
wires and the semiconductor chips 10 are molded with 
tho rosin 

[0060] When the lower die 2 1 reaches the highesl po- 
sition, the liquid resin 50 is heated to solidify. The upper 
die 20 and the lower die 20 have been heated by the 
healers 46. 

[0081] After the resin is solidified, the movable platen 
72 is moved downward so as to opon the dios. When 
the dies are opened, firstly the tawer die 21 is moved 
downward with clamping the molded member 16 by the 
clampers 76, then the clampers 76 are moved down- 
ward with supporting the molded member 16. Upon fully 
opening the dies, the molded member 16 is taken out 
Irom the die. the air suction is stopped to release the 
release lilm 40 from the clampers 76, then the new re- 
lease film 40 is fed. The resin molding machine is ready 
to mold the next member to be molded. 
[0082] In the present embodiment, the plate-shaped 
lower die 21 . which includes a plurality of the cavities 
26a. is moved by the movable platen 72. so resin pres- 
sure effectively works to the member 16. Thus, in com- 
parison with a transfer resin molding machine, a small- 
powered press mechanism can be employed. In the 
conventional transfer resin molding machine, the output 
power of the press mechanism is about 120 ton, and 
thrust force of a plunger is about 3 ton; in the resin mold- 
ing machine of the present embodiment, required output 
power of the press mechanism is about 15 ton. 
[0083] The resin molding machine of the present em- 
bodiment is capable of molding large sized plate mem- 
bers, e.g.. A3. A4, with the resin. The heaters 46 are 
assembled in the upper die 20 and the lower die 21 . the 
members 16 are heated from the both side faces so as 
to accelerate the solidification of the resin, so that work- 
ing efficiency of the molding action can be improved. 
Noto that, prof erably calorific power of the heaters which 
locate center parts of the dies are greater than others, 
so that the resin can be solidified from a center and de- 
formation of the molded member can be prevented. If a 
heater is provided to a loader, which sets the member 
16 in the die, so as to preheat the member 16. the de- 
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formation of the molded member 16 can be further pre- 
vented. * fev "v-*KCte M'M«fi&-|p*i*v 

[0084] - In the present embodiment/the member 16 Is " 
clamped between the dies 20 and 21 by vertically mov- 
ing the lower die 21 , the deformation of the wires con- 
nected to the semiconductor chips can be prevented, so 
that reliable molding can be executed. Further, no stress 
is stored in the solidified resin, so that tho deformation 
of the molded membercan be prevented.^,^? 1 ' * 
[0085] Since the resin molding is executed with using ' 
the release film 40, borders of the cavities 26 can se- 
curely clamp the substrate 12 even if the thickness of 
the substrate 12 is partially different, so that no resin 
flash is formed on the surface of the substrate 12. By 
covering the lower die 21 with the release film 40, no 
resin is stuck onto the bwer die 21 and the clampers 76 
and invades into movable parts of mechanisms, so that 
the movable parts can move smoothly. 
[0086] Another embodiment of the resin molding ma- 
chine, in which the lower die 21 is vertically moved to 
mold a semiconductor wafer 90, is shown in Figs. 14 
and 15. 

[0087] A plurality of pillars 92, to which external ter- 
minals will be connected, are vertically formed on an up- 
per face of the semiconductor wafer 90, and the upper 
face will be molded with resin except upper end faces 
of the pillars 92. After molding, the semiconductor wafer 
90 is divided into a plurality of products. 
[0088] As shown in Fig. 14, the lower die 21 is sup- 
ported by the movable platen 72. the clamper 76 is bi- 
ased by the springs 78, and the release film 40 is fed to 
the lower die 21 as well as the former embodiment. How- 
ever, in the present embodiment, the semiconductor wa- 
fer 90 is set in the lower die 21 with heading the surface 
to be molded is upward, and release film 41 is fed to the 
parting face of the upper die 20, The release film 41 pre- 
vent the resin from sticking onto the upper die 20. The 
resin molding machine has a feeding roll 81a, which 
feeds the new release film 41 , and a collecting roll 81 b, 
which collects the used release film 41 . 
[0089] The action of the resin molding machine of the 
present embodiment will be explained. Firstly, the dies 
are opened, the release film 41 is fed onto the parting 
face of the upper die 20, the release film 40 is fed onto 
the parting face of the lower die 21 , and the release film 
40 is fixed on the clamper 76 by air suction. 
[0090] Next, air is sucked through the air sucking 
holes, which are opened an inner bottom face of the low- 
er die 21 , so that a concave section, which is encased 
by the lower die 21 and the clamper 76, in the release 
film 40. The semiconductor wafer 90 is set in the con- 
cave section. 

[0091] Resin 94 is set at a center of the semiconductor 
wafer 90. Fig. 14 shows the state in which the resin 94 
has been set. 

[0092] Then, the movable platen 72 is moved upward 
so as to clamp. Firstly, the resin 94 is clamped, then the 
clamper 76 contacts the upper die 20. 
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[0093] The clamper 76 contacts the upper dio 20. and 
the movable platen Is furtherjnoved upward, to that tho 
tower die 21 moves the semiconductor wafer 90 upward. 
The upward movement of the semiconductor wafer 90 
caused by the lower die 21 is stopped when the stoppers 
87 of the lower die 21 contact the stoppers 86 of the 
upper die 20. In this state, the resin 94 is melted, and 
the metted resin 94a fills spaces between the pillars 92. 
Thickness of the molded product is ^defined* ^ w * 
[0094] * When the tower die 21 is moved upward, the 
resin 94 is gradually metted, the melted resin 94a flows 
from the center to an outer edge of the semiconductor 
wafer 90, and finally the melted resin 94a fill the spaces 
between the pillars 92. 

[0095] Fig. 15 shows a state in which the lower die 21 
is located at the highest position and the stoppers 86 
and 87 contact each other. The metted resin 94a fills the 
spaces between the pillars 92, which are vertically pro- 
vided on the upper face of the semiconductor wafer 90, 
the upper ends of the pillars 92 slightly bite the release 
film 41 , so that no resin 94a is stuck on the upper end 
faces of the pillars 92. Even if height of the pillars are 
slightly different, the difference can be absorbed by the 
release film 41 , so that the upper end faces of the pillars 
92 can be exposed after molding. The release film 41 is 
fixed on the parting face of the upper die 20 by sucking 
air through air sucking holes 96. A symbol 98 stands for 
an overflow cavity. 

[0096] Fig. 1 6 is a plan view of the upper die 20 shown 
in Fig. 15; Fig. 17 is a plan view of the lower die 21 shown 
therein. In Fig. 1 6, a circular pressing face 20c is formed 
in the parting face of the upper die 20 and capable of 
pressing the semiconductor wafer 90. A plurality of air 
sucking holes 96, which are capable of fixing the release 
film 41 on the upper die 20 by air suction, are arranged 
to enclose the pressing face 20c. The air sucking holes 
96 are rectangularly arranged, but they may be coaxiafly 
circularly arranged with respect to the pressing face 20c. 
[0097] The parting faces rounded by the air sucking 
holes 96 and 76a. which include the inner bottom faces 
of the cavities, of the dies 20 and 21 are mat-finished 
by electric discharge machining, sandblast machining, 
etc. , so that fine projections are formed therein. By form- 
ing the fine projections, frictional resistance can be re- 
duced and the releasa film can be moved smoothly, so 
that the release film can be correctly positioned. The fine 
projections reduce heat conductivity of the dies, so that 
the release film is gradually healed and expanded, and 
the release film can be wholly drawn by air suction. Fur- 
ther, air can be easily introduced outside, so creases of 
the release film can be gradually removed by continu- 
ously sucking air. 

[0098] Fine grooves may be formed the parting faces 
instead of said fine projections. Clamping faces of the 
dies may be formed into smooth flat faces. 
[0099] As shown in Fig. 17. a planar shape of the low- 
er die 21 , which supports the semiconductor wafer 90, 
is a circular shape whose diameter is designed on the 
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4 basis of that of the semiconductor wafer 90. The clam- 
or per 76 Is capable of tlidabty moving on an outer circunvw* * 
, ferential face of the lower die 21 A clamping projection - 
76b is provided on the surface of the clamper 76 and* 
encloses the lower die 21 . The clamping projection 76b 
is slightly projected from the parting face so as to se- 
curely clamp a border part of a resin-molded part. Over- 
flow gates 76c are formed by partially cutting the clamp— . 
* ( ;ing projectlon76b w 

'[0100] - >The overflow cavity 98 circularly enck^eYthe 3 <• • ■» 
clamping projection 76b. Air vents 98a are opened in an 
inner bottom face of the overflow cavity 98 and commu- 
nicated with an air mechanism for sucking air so as to 
draw the release film 40 into the overflow cavity 93. 
There is formed another overflow cavity 98 in the upper 
die 20 as well as the tower die 21 . 
[0101] Sucking grooves 77 are provided, in the lower 
die 21 , on the outer side of the overflow cavity 98. In the 
present embodiment, four sucking grooves 77 are pro- 
vided with regular separations. Each sucking grooves 
77 has air sucking holes 77a, which are opened in an 
inner bottom face thereof. The air sucking holes 77a are 
also communicated with the air mechanism so as to 
draw the release film 40 into the sucking grooves 77. By 
sucking slackened parts of the release film 40 into the 
sucking grooves 77, creasee of the release film 40 can 
be removed. The sucking grooves 77 may be one circu- 
lar groove. Note that, if the overflow cavity 98 has a 
deeper portion therein, the slackened parts of the re- 
lease film 40 can be drawn thereinto as well as the suck- 
ing grooves 77. 

[0102] Another embodiment, in which the surface of 
the semiconductor wafer 90 on which the pillars 92 are 
vertically provided is headed downward, is shown in Fig. 
18. In the present embodiment, the release film 40 and 
41 are respectively fed onto the lower die 21 and the 
upper die 40, the clamper 76 is provided, and the mov- 
able platen 72 supports the lower die 21 as well as the 
former embodiment. A seal ring 101 is provided so as 
to suck the air through air suckingholes opened in an 
inner bottom face of the lower die 21 . 
[0103] in the present embodiment, the release film 40 
and 41 are set on the dies 20 and 21 , then the semicon- 
ductor wafer 90 is set in the lower die 21 by supporting 
an outer edge of the semiconductor wafer 90 by an up- 
per face of the clamper 76, and the liquid resin 50 is 
supplied into a concave section encased by the lower 
die 21 and the clamper 76. Fig. 18 shows the stale in 
which the liquid resin 50 is supplied. 
[0104] Successively, the outer edge of the semicon- 
ductor wafer 90 is clamped between the upper die 20 
and the clamper 76 by moving the movable platen 72 
upward, then the lower die 21 is further moved upward. 
The upward movement of the lower die 21 is stopped 
when the stoppers 87 contact the stoppers 86. With the 
upward movement of the lower die 21 , the lower face of 
the semiconductor wafer 90 including the pillars 92 is 
wholly soaked into the liquid resin 50. When the lower 
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die 21 reaches the highest position which defines the 
thickness of a resin-molded section of the molded prod- 
uct, lower ends of the pillars 92 'slightly' bite the release 
film 40, so that no resin will stick onto lower end faces 
of the pillars 92 and the lower end faces of the pillars 92 
can be exposed after completing the molding action. 
[01 OS] The above described methods, in which the 
dies 20 and 21 are covered with the release film 40 and 
41 when the surface of the semiconductor wafer 90 in- 
cluding the pillars is molded, can be properly applied to 
mold one surface of the semiconductor wafer 90 except 
the end faces of the pillars 92. By covering the parting 
faces of the dies 20 and 21 with the release film 40 and 
41, no resin will stick onto the parting faces, so that a 
step of cleaning the parting faces is not required. Name- 
ly, the molding action can be executed under a clean 
condition and reliable products can be manufactured. 
[0106] in the resin molding machines shown in Figs. 
13, 14 and 18, the lower die 21 Is supported and moved 
by the movable platen 72. but the member 16 may be 
clamped by vertically moving the upper die 20 instead 
of the lower die 21 . Namely, the member 16 is clamped 
by relative movement of the upper die 20 and the lower 
die 21. 

[0107] Another embodiment is shown in Figs. 19A 
and 1 9B. In the resin molding machine, the clamper 76 
has an overflow cavity 102, and the length of the stop- 
pers 86 and 87 can be adjusted. 
[0108] The overflow cavity 102 is communicated to 
the air mechanism via air paths 104. A symbol 106 
stands for an overflow gate, and a symbol 108 stands 
for air vents. Fig. 19A is a plan view showing the over- 
flow cavity 102, the overflow gate 106 and the air vents 
108. The overflow cavity 102 is formed like a ring- 
shaped groove, and the overflow gate 106 is formed on 
the inner side thereof. The air vents 1 08 are radially out- 
wardly extended from the overflow cavity 102 with reg- 
ular separations. The release film 40 and 41 are 
clamped by a clamping face 110. 
[0109] The resin overflown from the molding section 
(cavity space) of the die is introduced into the overflow 
cavity 1 02, whose inner face is covered with the release 
film 40. Pressure can be applied to the resin in the cavity 
space by pressurizing the air in the overflow cavity 1.02 
via the air paths 1 04, so that reducing the resin pressure 
can be prevented. Resistance caused by discharging 
the resin to the overflow cavity 102 can be controlled by 
controlling the air pressure in the air paths 104. The 
thickness of the resin-molded section of the molded 
product can be precisely controlled by amount of the 
resin discharged into the overflow cavity 102. 
[01 1 0] A motor 1 1 6 controls the length of the stopper 
86 of the upper die 20. The stopper 86 is projectably 
held in a guide rod 86a. A oval cam (not 6hown), which 
is linked with the stopper 86, is fixed to an output shaft 
of the motor 1 1 6 so as to the projected length of the stop- 
per 86 can be controlled by a rotational position of the 
oval cam. Thickness of the members to be molded are 


' ^ ^ slightly differenraoeoKfing r 'to'^*and lot df the mem-* 
*~ ' bora- For^xample?^ * 
wafers 90 are different according to thickness of protect- " 
ing layers, length of the pillars 92, etc.. Thus, the differ- 
$ ence is absorbed by adjusting the projected length of 
the stoppers 86. In the present embodiment, the project- 
ed length of the stoppers 86 are adjusted about ± 0.1 
mm. - 

- [0111] In the resin molding rrachihe whose lower die 
•'«> 2t is vertically moved to mold; the resin pressure can >^ 
be effectively applied, so a targe die can be employed 
as the lower die 21. However, in a large die, degree of 
resin solidification in a cavity space is partially different. 
■ In the case of regarding the lower die as a large cavity, 
'5 preferably the resin solidification begins from a center 
part of the lower die 21 and gradually advanced toward 
an outer edge. With this solidification, air in the resin can 
be introduced outside of the cavity space and forming 
voids in the molded product can be prevented. To begin 
20 the resin solidification from the center part of the lower' 
die 21 , heat capacity of the center part of the die is great- 
er than that of the outer edge part, or carolific power of 
the heaters in the center part of the die is greater than 
that of the heaters in the outer edge part. Note that, heat 
23 distribution of the die can be uniform by forming tho die 
into a circular shape. 

[0112] In Fig. 20, heat insulating spaces 108 are 
formed in the upper die 20 so as to control distribution 
of the heat capacity in the upper die 20. 
30 [0113] Resin is shrieked while solidification, so the 
center part of the die may be overfilled so as to make 
the molded product have predetermined thickness after 
solidification. When the resin is filled in the cavity space 
(not shown) in the lower die (not shown) with proper res- 
35 in pressure, the center part of the bottom parting face of 
the upper die is pushed upward and slightly deformed. 
After the resin is solidified, the deformed center part of 
the upper die 20 returns to the initial state. In Fig. 20, 
there is a small gap 'G", e.g., 0.02 mm, is formed in the 
40 upper die 20. By the small gap *G", the upper die 20 can 
be slightly deformed by the resin pressure. 
[0114] As described in the embodiments, the main 
characteristic point of the resin molding machine of the 
present invention is using the release film. By using the 
45 release film, the resin in each cavity space is properly 
pressurized by air pressure of the air left in the cavity 
space and the elasticity of the release film. 
[0115] Fig. 21 shows a state in which the member 16 
to be molded is clamped by the upper die 20 and the 
so lower die 21 together with the release film 40. Since the 
cavities 26a are respectively divided by the parting sec- 
tions 28, the air sealed up in each cavity 26a is com- 
pressed by clamping the member 16 together with the 
release film 40. The air sealed up in the cavity 26 and 
& the release film 40 press the resin 34a or 50. This press- 
ing action applies proper pressure to the resin in the cav- 
ity space when the resin is solidified and its volume is 
reduced. 
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In the embodiment •hown In Fig. 21, air paths 


[011«] w 

33 are formed in thebwar r dtf21 jmdo^ned In thelnner 
bottom faces 6tthVcavftfl^26a; and COTVessed air is 
sent through'the afrpatKs'33 soas to apply pressure/ 
The air pressure may be applied through the air sucking 
holes 32, which are opened in the inner bottom faces of 
the cavities 26a so as to fix the release film thereon, 
instead of the air paths 33. 

[0117] ' In a molding die shown In Figs. 22 and 23, run- 
ner paths 29V*a29aa^ inlhe parting seStionV 
28 for dividing the cavities 26a. In the present embodi- 
ment, each runner path 29a, which communicates the 
adjacent cavities 26a, is formed in a mid portion of the 
parting section 28, which is formed between the adja- 
cent cavities 26a; each runner path 29, which diagonally 
communicates the cavrties 26a. is formed in a cross por- 
tion of the parting sections 28. By forming the runner 
paths, the air left can be Introduced from one cavity 
space 26 to others and the resin pressure In the cavity 
spaces 26 can be balanced. Further, the runner path is 
capable of making amount of the resin in the cavity spac- 
es 26 equal as well as the runner paths 30 of the above 
described embodiment. 

[01 1 6] The method of the present invention can be ap- 
plied to mold many kinds of members to be molded, e. 
g., a substrate on which semiconductor chips are 
mounted, a circuit module including a plastic substrate 
and circuits elements mounted thereon, a semiconduc- 
tor wafer, a semiconductor wafer on which electric ter- 
minals or circuits are formed. The substrate may be a 
multi-layered substrate, a tape substrate, etc.. 
[0119] In the above described embodiments, the re- 
lease film is formed like long sheet and wounded on the 
feeding roll, but strip-formed release film may be used. 
[0120] If the sizes of the dies are limited to specific 
sizes, e.g., A3, A4, AS, the resin molding machine can 
be commonly and efficiently used, 
[0121] The parting faces, which include the molding 
sections, of the upper die 20 and the lower die 21 may 
be coated with nickel-boron-tungsten alloy by electro- 
less plating. Resin is easily peelable from the coated 
laces, and resin leakage can be prevented. Further, the 
parting faces may be coated with a silicic material, fluo- 
ric resin or dispersion coating dispersed with oligomer 
so as to effectively prevent the resin leakage because 
a moving range of resin in molding dies, one of which is 
moved to mold. 


Claims 


A method of manufacturing molded semiconductor 
devices using a molding machine including an up- 
per die (20) and a lower die (21 ), comprising the 
steps of clamping a substrate (12) carrying semi- 
conductor devices (10) to be molded between the 
dies, filling cavities (26) in one of the dies (20,21) 
with resin (14), and forming the molded semicon- 
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ductor devices by cutting the mold substrate (12), 
characterised^ the formed r 

in one of said dies (20*21 ) and are positioned to re- 
ceive therein at least one semiconductor device 
(10) to be molded, the method comprising the step 
of covering inner faces of said cavities (26) and a 
parting face of one of said dies (20,21 ) which con- 
tacts the substrate (12) carrying the semiconductor . 

d ?#>;« (40) I 

which Is easily peelable from said dies (20,21 ) and - 
from said resin (14). 

The method according to claim 1 , wherein said cav- 
ities (26) are formed in a molding face of said die 
(21 ) and are divided by parting sections (28) whose 
end faces act as a part of the parting face, wherein 
resin paths (30) are formed in said parting section 
(28) so as mutually to communicate adjacent cavi- 
ties (26), and wherein the resin (34a) is pressurised 
in a pot (24) and sent from the pot (24) to said cav- ' 
(ties (26). * 

The method according to claim 1 , wherein said cav- 
ities (26) are formed in a molding face of said die 
(21 ) and are divided by a parting plate (28a), which 
is provided in said die (21 ) and which is capable of 
moving in the open-close direction of said dies 
(20,21). 

The method according to any one of claims 1 to 3 
wherein said release film (40) is fixed on the inner 
faces of said cavities (26) by sucking air through air 
sucking holes (32), which respectively open into the 
inner faces of said cavities, when the inner faces of 
said cavities (26) and the parting face of said die 
(21) are covered with said release film (40). 

The method according to claim 1 , wherein said cav- 
ities (26) are formed in a molding face of the tower 
die (21) and are divided by parting sections (28) 
whose end faces act as parts of the parting face, 
wherein said release film (40) is provided to cover 
over the parting face of said lower die (21 ) while said 
dies (20,21 ) are open, wherein the resin (34a), the 
volume of which is enough to fill said cavities (26), 
is fed to, to fill, said cavities (26), the inner faces of 
which are covered with said release film (40), and 
wherein the substrate (12) is clamped between the 
upper die (20) and the lower die (21) together with 
said release film (40), whereby resin-molded parts 
divided by said parting sections (28) are respective- 
ly molded with the resin (34a). 

The method according to claim 5, wherein the open- 
close direction of movement of said dies (20,21) is 
inclined with respect to the vertical. 


7. The method according to claim 5 or claim 6, wherein 
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*(3ria) ' Vsujpplled to brio of sakTdies into a 
space'definedlfy the releasifilmfa). s " 

8. A method of manufacturing molded semiconductor 
devices using a molding machine including an up- s 
per die (20) and a lower die (21), comprising the 
steps of feeding resin (34a) onto one side face of a 
semiconductor wafer (90); clamping the semicon- 
ductor wafer (90) between 1 said dies (20,21 and 
fonming'the 'molded semfcondtTctor devices by cut-' to 
ting the molded semiconductor wafer (90), charac- 
terised by the steps of covering parts of parting fac- 
es of said dies (20,21) with release film (40), which 

is easily peelable from said dies (20.21) and from 
the resin (34a). and clamping the semiconductor is 
wafer (90), together with satd release film (40), be- 
tween said dies (20,21). 

9. The method according to claim 8, wherein a plurality 

of pillars (92), to which external terminals are con- 20 
nected, are provided on one side face of the semi- 
conductor wafer (90) to be molded. 


rejeaee Jim (^), je^clamg^ between „the dies 
(20^21) and la molded with resin (34a)7wh'ich ia sup" 
plied into a space defined by said release film (40). 

12. The resin molding machine according to claim 11, 
further comprising a clamper (76) provided for the 
lower die (21), sad clamper (76) being biased to- 
wards the upper die (20) soas to project a clamping 
. . face' from' the parting facerof ,eaid flower die (21) 
when said dies (20,21) are open and capable of 
clamping an outer edge section of the member (1 6) 
to be molded. 


t 

* v 


10. A resin molding machine comprising an upper die 
(20) and a lower die (21 ) for clamping therebetween 2s 
a member (16) to be molded, which member (16) 
includes a substrate (12) on which semiconductor 
chips (10) and/or circuit elements are mounted, a 
plurality of cavities (26) being formed in one of said 
dies (20,21 ), said cavities (26) being capable of ac- 30 
commodating the semiconductor chips (10) and/or 
the circuit elements, characterised by a release film 
feeding mechanism for feeding release film (40), 
which is easily peelable from said dies (20,21) and 
from the resin (34a), so as to cover inner faces of 3S 
said cavities (26) and a parting face of one of said 
dies (20,21) which contacts the substrate (12V and 
a resin filling mechanism for feeding resin (34a) 
from a pot (24) to said cavities (26) while the mem- 
ber (16) to be molded, together with said release *o 
film (40), is clamped between said dies, whereby 

the semiconductor chips (10) and/or the circuit ele- 16. 
ments are respectively molded with resin (34a). 

11. A resin molding machine comprising an upper die 
(20) and a lower die (21 ) for clamping therebetween 
a member (16) to be molded, which member (16) 
includes a substrate (12) on which semiconductor 
chips (10) andtor circuit elements are mounted, a 
plurality of cavities (26) being formed in said lower so 
die (21), said cavities (26) being capable of accom- 
modating the semiconductor chips (10) and/or the 
circuit elements, characterised by a release film 
feeding mechanism for feeding release (20,21 ) and 
from the resin (34a), so as to cover inner faces of ss 
said cavities (26) and a parting face of said lower 
die (21 ), which contacts the substrate (12). wherein 

the member (16) to be molded, together with said 


13. A resin molding machine for molding the whole of 
one side face of a semiconductor wafer (90) com- 
prising an upper die (20) and a lower die (21) for 
clamping therebetween a semiconductor wafer 
(90), and a molding section formed in a parting face 
of one of said dies (20,21), characterised by a re- 
lease film feeding mechanism lor feeding release 
film (40), which is easily peelable from said dies 
(20,21) and from the resin (34a), so as to cover the 
pa. ting faces of said dies (20,21 ), wherein the sem- 
iconductor wafer (90) together with said release film 
(40), is clamped between said dies (20,21) and is 
molded with resin (34a) supplied into said molding 
section. 

14. The resin molding machine according to any one of 
claims 10,11 or 13, further comprising an overflow 
cavity (98) formed in the parting face of said die 
(21), and an air path (98a) opening into a bottom 
face of said overflow cavity (98) and connected to 
an air mechanism. 

15. The resin molding machine according to anyone of 
claims 10,11 or 13, wherein said dies (20,21) are 
designed to solidify the resin (34a) from a centre 
part of a molding section to an outer edge part there- 
of. 


The resin molding machine according to any one of 
claims 10,11 or 13, wherein a part of the parting 
face, to which said release film (40) is pressed, is 
roughened. 
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(54) Method of manufacturing semiconductor devices and a resin molding machine therefor 


(57) The method of manufacturing molded semicon- 
ductor devices uses a molding machine including an up- 
per die (20) and a lower die (21), in one of which are 
formed a plurality of cavities (26) each positioned to re- 
ceive therein at least one semiconductor device to be 
molded. The method comprises the steps of covering 
inner faces of the cavities (26) and a parting face of one 


of the dies (20,21 ), which contacts a substrate (12) car- 
rying the semiconductor devices (10), with release film 
(40). which is easily peetable from the dies (20.21) and 
from the resin (34a) used for molding, clamping the sub- 
strate (12) between the dies (20,21), filling the cavities 
(26) with resin (34a), and forming the semiconductor de- 
vices by cutting the molded substrate (12). 
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The Search Division considers that the present European patent application does not com pry with the 
requirements of unity of Invention and relates to several Inventions or groups of Inventions, namely: 

1. Claims: 1-5, 7, 10-12, 14, 16 


Method of molding a semiconductor device, and apparatus 
therefore, 

characterized in that the molding resin is injected into the 
mold cavities from a pressurized pot. 


2. Claim : 6 

Method of molding a semiconductor device, and apparatus 
therefore, 

characterized in that the open-close direction of the 
molding dies is inclined with respect to the vertical. 


3. Claims: 8, 9, 13 

Method of molding a semiconductor device, and apparatus 
therefore, 

characterized by clamping between two molding dies a 
semiconductor wafer having resin fed onto one side face 
prior to clamping. 


4. Claim : 15 

Method of molding a semiconductor device, and apparatus 
therefore, 

characterized in that the dies are designed so to solidify 
the resin from a centre part of a moulding section to an 
outer edge part thereof. 
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